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ECOSYSTEMS IN THE VICTORIA AND KYOGA LAKE BASINS
 
Mage:i Godfrey - Fisheries Research P,D jinja 
Introduction 
The physical - chemical characteristics of any aquatic ecosystem include pH, conductivity, and 
temperature, water transparency, nutrient and the chlorophyll-a levels. Physical and chemical 
factors of any ecosystem determine the type and quality of flora present in it and these forms the 
basis on which the system operates. The elements required in largest amounts for plant 
productions are carbon, phosphorus, nitrogen, and silicon, which is important for diatoms as a 
major component of the cell wall. Nutrients may limit algal productivity in the tropics despite 
the high temperature there allowing rapid nutrient recycling. Nutrients most likely to be limiting 
African lakes are nitrogen (Talling & Talling 1965; Moss 1969; Lehman & Branstrator 1993, 
1994) and phosphorus (Melack.et al l982; Kalff 1983) while silicon may limit diatom growth 
(Hecky &Kilham 1988). 
The objective of the study is to investigate the impact of physical-chemical characteristics on 
the distribution and abundance of organisms in the major aquatic ecosystems. The fluctuation of 
the physical and chemical characteristics of a lake impact the distribution and abundance of 
organisms, and this is evident for Phytoplankton in lake Victoria (Mugidde 1993). The physical 
and chemical characteristics of lake Victoria has changed over the past period of transformation 
of the fishery, for example increased water temperatures were reported by (Hecky 1993). The 
annual pattem has since changed, today there are prolonged thermal stratification and 
development of anoxia affecting the bottom by a third of the water column in the deep off shore 
waters (Hecky and Bugenyi 1992, Mugidde 1993). The water quality has deteriorated due to 
population pressure in the catchment area, invasion by the water hyacinth, nutrient enrichment 
and pollution from industrial development, cultivation and drainage of the ecotone buffer zone. 
The nutrient levels have changed tremendously, there is phosphorus loading into the lake 
accompanied by nitrogen deficiency. The silicon levels in the. surface waters have dropped by 
ten folds as it used to be in the1960's (Talling 1960), this could have contributed to the 
disappearance of the diatom Aulocosira in Lake Victoria. This was followed by the 
disappearance of the 0. Esculentus whose major food item was that particular diatom. Tailing 
and Tailing 1965and 1966 compares lakes chemistry in the different basins in Africa, basins 
containing different lakes Kyoga, Victoria and others. Lake Victoria has under gone large 
changes in its chemistry and biology in the recent decades due to eutrophication, the 
introduction of exotic species and possibly climate change ( Hecky 1993; Witte et al. 1994; 
Hecky et al. 1995). 
Lake Mburo is located in the National Park; the fact that it has direct access to animals has 
greatly contributed to the decline in the water quality and the prolonged draught in western 
Uganda. Lake kachera ha massive agriculture activities along its shores which no dought 
determines its eutrophic state. For the Kyoga satellite lakes, this study is the first of its kind, as 
there seems to be no earlier information about the water quality characteristics. 
Materials and Method of data collection and analysis. 
Water samples were taken from the lake using a three-litter capacity van Dom sampler. The 
samples were filtered through 47mm GF/C filter papers and fixed using HCI. Samples were 
kept cool until they reached the FIRI laboratory. While in the laboratory filtered samples were 
analysed for the Nitrogen and the phosphates were done together with Silicon using the 
techniques outlined in the Mike Stainton manual of fresh water analysis. The filter paper was 
kept in a petri dish with silica gel for drying, and analyzed this was later used to analyze for 
chlorophyll-a using the cold methanol method. Water transparency was measured using both 
the secchi disk and a Li-Cor spherical quantum sensor. Dissolved oxygen was measured using 
YSI oxygen probe and temperature and conductivity were done using the conductivity meter. 
The measurements were done immediately the sample was taken from the lake. The samples 
were taken from a desired depth in selected points in shallow inshore waters and at the off 
shore (centre in the case of small lakes.) 
Results 
The tables of results show the Mean nutrient concentration in ug/l, Conductivity in us/em, 
dissolved oxygen (mg/l), temperature (0C), secchi depth (m) and total depth (m) 
Lake Nyaguo 
Most nutrients seemed to be a little more at the edge compared to middle with the exception 
of Silicon, NH4+ and TDP. The conductivity at the edge was higher than that of the middle 
and this difference was also observed in the temperature. The reverse was true for the secchi 
depth, pH and dissolved oxygen as has been shown in the table. 
Lake Agu 
This lake had a higher concentration of  Nutrients at the edge as compared to the middle the 
only difference was observed in NH4+and silicon. From the table of results this lake looks to 
be the clearest of all the lakes we have. This is true from the Secchi depth that is equal to the 
total depth. The temperatures dissolved oxygen and pH seemed not to have big differences 
between the edge and the middle of the lake. 
Lake Gigali 
The nutrient level s are quite high and more concentrations are realised at the edge of lake, 
conductivity is extremely high as has been seen in the table below. The oxygen level was very 
low (3. I7mg/l) at the edge as compared to the middle station. There was a slight difference in 
temperatures and pH in the middle and at the edge. The Secchi depth was lower at the edge 
compared to Middle station. 
Lake Lemwa 
The table below shows that phosphorus of this lake was more at the middle than at the edge, 
where as the nitrogen was more at the edge compared to middle Silicon showed the same 
trend. The conductivity looked almost the same at the edge and Middle. Dissolved oxygen 
was high at the edge than at middle. Temperature and pH looked similar at both stations, the 
Secchi depth was bigger at the edge than at the middle station. 
Lake Kawi 
From the table below the all the nutrients were slightly higher at the middle station than at the 
edge, dissolved oxygen was higher at the middle station by I mg/I. temperature was higher at 
edge by 1 degree. The pH was almost stable at both stations. The Secchi depth was slightly 
lower at the edge. 
Lake Nakuwa 
The results in the table shows that both P&N were higher at the edge as compared to the 
middle station however the reverse was true for silicon. The dissolved oxygen was very low 
at the edge (3.3mg/l) as compared to that at the middle station; the conductivity was higher at 
the edge, the Secchi depth was higher at edge than at the middle station. 
Lake Nawampasa 
From the results in the table below both P&N were slightly higher at the middle station than 
at the edge silicon showed the same. The conductivity, temperatures and the pH were the 
same at both stations, the Secchi depth looked almost the same at both stations. 
Lake Victoria 
The table below shore the physico-chemical parameters oflake Victoria .the nutrients were 
more at the in shore stations than at the off shore stations 
Lake Nabugabo 
Results show that high concentrations were observed in the off station than the in shore 
station. There was a small difference in the physical parameter between the in shore and the 
off shore stations 
Lake Kyoga 
Kyoga had more nutrient concentrations in shore than at the off show as shown in the table 
below. 
Lake Mburo 
From the table of results this lake had concentrations of nutrients higher in the offshore water 
compared to that of the inshore. The physical parameters were almost the same at both 
stations. 
Lake Kachera 
The results for this lake were realised to have high concentration of nutrients at the off shore 
stations compared to the in shores. The conductivity was higher at the in shore stations and 
the rest of the physical parameters were almost the same at both stations. 
Lake Kayanja 
High concentrations of nutrient were observed at the middle stations as opposed to the edge 
(inshore station). There was slight difference in the physical parameters at both stations as 
seen in the table below. 
Lake Kayugi 
There was high deference in the phosphorus levels between the in shore station and off shore. 
The concentrations were higher at the in show as opposed to the off shore station. The 
conductivity of the inshore station was higher than the offshore by 1 unit and the rest of the 
physical parameters showed no significant differences at both stations. 
Discussion 
The high levels of Chlorophyll could be contributing to the low secchi readings as observed for 
Lake. Mburo and Kachera, the reduction in light transparency in relation to secchi reading is 
associated to increased scattering by particulate suspensions and this is true in very productive 
lakes (Watzel ). However some lakes had low secchi leading though their chlorophyll levels are 
very low this could suggest that those lakes may be having allot of abiotic tubidity as opposed to 
biotic, which could be due continuos mixing and this is true for shallow lakes. The same lakes 
had low pH values as compared to the rest of the lakes. The low pH values are found in Natural 
waters that are rich in dissolved organic matter and this may suggest that these lakes are in the 
same state. The pH looked to be much higher in lakes that had high algal biomass that may be 
resulting from the activities of the algae. This was observed in the Koki lakes that had high algal 
densities. The high algal densities with availability of light accelerate the photosynthetic 
rates, the products of this process leads to high pH values and high levels of dissolved oxygen. 
The low temperatures in lake Nabugabo and its satellite lakes may be associated with their 
geographical location, however temperatures and Oxygen reading some times depend on the 
time when they are taken. The weather may determine the amount of oxygen available in the 
water and the mount of biological oxygen demanding material at the boltom. Lake Victoria 
seasonal changes of dissolved oxygen closely reflect the three main phases of thermal 
stratification. In the 1960s the deep offshore waters below 55 metres had only occasionally 
low oxygen conditions in the period of stable stratification. To day they contain less oxygen 
than in the 1960s and anoxic conditions were frequently encountered in the early 
1990s (Hecky et al 1994) The availability of dissolved oxygen in most lakes depends on the 
available photosynthetic active radiation and algal activities. The low nutrient inshore high 
assimilation rates into the new algal cells as evidenced by high-suspended algal biomass and 
chlorophyll-a concentration. 
Lake Mburo and Kachera had the highest silicon (5191.34-6851.62 ug/l). This was the 
highest recorded in these lakes this could explain why the diatom Aulocosira is available in 
these lakes 
The Kyoga minor lake had the highest mean conductivity values (156-742 us/em). Compared 
to the rest of the lakes. 
The slight difference in both the Nutrients and physical parameters of the all minor lakes 
could be due to the continues mixing of these lakes which leads to all most a homogeneous 
water column. Shallow lakes are known to have short retention time compared to deep lakes. 
Recommendations 
The high nutrient levels in these lake results from the human activities in the water shade. 
The control of human activities would probably help to conserve the lakes natural habitat this 
can be best done through community sensitisation. 
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